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FAILURE Mg: E NUMBER cmr;muw FAILLRE EFFECT AETENTION RATIONALE
FURCTIDN END ITEM A DESIGN - The toggle switchis
Switeh 28 Vdc to outlet 1 Loss of power al autlet 1 hemeticalty sealed and has an

FAILURE MODE AND CAUSE
{A] Mode: Switch (SW 3} faidy do change position

Cause:

* Mechanical failure
a Contaminatinn

MESSi Od

Mana

CREVY / WEHICLE

This failure tollpwad hy
{ailure of the remaining
Orbitar assential bus
powwier | ng Lhe CWE wollld

REDUNDANCY SCREENS
A - Pas
B - Pass
C — Pays

REMANING RATHE
NA,

create an undetecied fuel cell
emergency due 1o lois of fusel
cell coplant pump

INTERFACE

MISSION PHASE

NME TO EFFECT

TIME TO CORRECT

Lo of redundant power ta
CWE

Orhit

MMinuies

Immediate

inert gas backfill and a stainless
steel case. There isa positive
mechanical linkage between
the 1oggle and maveable con-
tacts Detent spring ends have
adouble!lnap for pasitive
retenticn in<ase of spring
breakage. Applicslion meets
the OFPL current deraling
requirements for @ 15-4 rating.
The switch is desigred to meet
the requiremenis of the Space
Shiuitla program detail ed by
Rockwedl international
specification MC452-C102.

TESTS — The parl is screened
and qualified 1o the require-
menis of Rockwall InLer-
national specification MC452-
0102, Tests and inspections are
duare on the entire product to
check radvagraphics, dielactric
strength, insulation resistanca,
vibration, leakage {fine and
gross), cantacl resislande, and
run-n {250 actuations), A
visual examinavion is alsg per-
formed. Tests and inspections
done to qualify Lhe product
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CRITICAL ITEMS LIST

PFAGE 22 QIF b

REFEAENCE DESIGNATOR: T3 FROIECT: IFMVBREAKDUT 80N SUASYSTER: HONE
NAME / QUANTITY: TOGGLESWITCH ! LRU NAME (UANTITY: FUBREARDUTBON 2 EFFECTIVITY AR Orbiters
DRAWING REFEREMCE: MEA52-D102-7T01 LEL PART NUMBER: SEDIH2ITIR

RETENTION RATIONALE {Continued)

check contact rasitianca at a rated currant, vibration, endurance {5000 cycles at 15 A and 20,000 cycles at 10 A), shaort circuit
{95 &), terminal strength, overload {10 cyd es actuakion a1 23 A}, toggle lever sirength, leakage (fine and gross), and Tunction,

Te ensure the failure modas do not exist on the ground lurnarcund checkout tesu and to akio determine checkout frequency of
these tests, seg Functional Test Procedure,

. INSPECTION - Inspeclions werify that the part meets tha Space Shutile pragram requirements detailed by Rockwell International

specification MOA52-0102 which incluoges inspections, vibration 12515, and scrasming tasls as described in paragraph B. Recéiving
trsprectian per forms visual and dimensional examination of all incoming parti. Test reports are mainLained cerli [ying materiat
and physical properies. Contamination Control/Quality Control verifies proper maintenance and procedures used for Clean
Room operation. A detailad inspeclion on assembly irstallation is performed on all assemblies prior to their next sparation.
Inspection under magnification is performed grior to 1he closeout weld,

Mandestruclive gxamination — Radicgraphic inspéecti on is performed prior to the production run-in and subsequent to
acceptance ol the vibration test far evidence ol solder migration, loose paris, and assembly ancmalies.

Critical processes —Adl critical processes and reriifications, including passivation, hear treating, plating, soldering, sandblasting,
wetding, brazing, and adhesive bonding, are monitored and venfied by inspection.

Testing — Accepiance test procadures, including tests on run-in, perlormance, vibration, and hermetics, are obeerved and veribed
by Quality Cantral,

Handlingipackaging - Parts are packaged, protected, and verified by inspection,

D. FAILLRE HISTORY - The most camman Loggle swilch problem hasbeen “1easing. © Teasing oocurs when the operator thinks the
proper switch action has taken place when aciually ithasn'L Itis a function of the operator and the swatch design and can be
eliminaled with proper switch aperation.

1. Teaungis especially likely te happen for the tollowing swiiches.

a. Momeniary swilches: Theinitial conlact of the roller and the contact shoe may be felt when switching a mementary
swiich. [f movement of the switch handle is stopped at 1his point, positive contact will not be made. Ina multiple pole
wwilch, some of the poles may or may nat be making tha circuit. Inaddition, a slight relawation in holding force could
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CRITICAL ITEMS LIST

FAGE 1 OF M

REFEREMCE DESIGMATOE: W3 PRAQUECT; FMBREAKDUT BOK SUBSYSTEM  NODNE
MNAME ¢ QUANTITY - TOEGLE SWATCH LR MAME fDUANTITY: FMEREAKOUT 30N 2 EFFECTIMITY: Al Ouilige
DRAWLMEG REFEREMCE: ME4S]902-TMI LRU PART NUBMBEA: SEDI9TIVTTE

RETENTION RATIONALE (Continued)

allow ane or mare circuits 1o break contact. Toeliminate teasing, operate these types of switches to the full extent of
the handle {inta a machanical stog).

b. Lever lock switch: in a three-position lever lock switch, this condition normally occuss when the lever lack handle is
pulted, transfar action is started, and then the lever lock harvlle is redeasad befare 1he transfer action s compieted.
Unger these conditions, the frictional drag farce ol the lacking mechanism on the lack cam significantly alfeds the
“fen!” of the switch tansfer action, and the canter detent position is not felt ar achieved by the operatar. Internally,
with the switch notin the center desmnt pesition, ang or more of1he pole rollars may be making contact with the agen-
riated thae, while ane o mace are not yet touching the shoe, This is aninherant characteristic of the switch design and
is more prevalent in the four-pote toggle switch configuration becawse of the basic 1oler ance siructure and larger dimen-
sions. To gliminale teasing, e handla must be placed into its groove in the bushing or ba moved 1o the and of it travel.

2. The fodlowing examples describe switches that had teasing problems that are now resolved.

a. AC752)—Problem; One pole intermittent The metal ridge on the plungar causad unaven pressure of the roller on one
set of contaci shoes. This resulted in a decreasad contact pressure until the contact resistance became erratic. Thisis

ennsidered an isolated incident.

b ACHIS3-FProblem: Switch aperating erraticaily in the SaIL. Excessive lubricant wias faund on contacis, and spring fosce
was on [ow side of tolerance [imils. Thes is corgidared an isoiated indidenl.

[ A7791 =Prablem: Unableta IPL 1the flighl system from mass memary in 3AIL. Failure resulted from a fatigue fracture of
the retaimer and was attribuied Lo wearoul, Data indicated that the switch operated more than 12,000 cycles, which
exceads life requirements by 2.5 times. Th switch was an eld design { — Bxxx switch) that is not used in fligh verigles
Diagign changes made toimprove tha switch includa;

i1} Doubleloop detent spring

{2} Elimination of dimples from relainer
(31 Improwved bast rabemion

{4] Cross-pinning of bat handle Lo shaflt
{5] \nipection of radi ographics

(6] Added inspection ot piece parts
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CRITICAL ITEMS LIST

HEFERENCE [DESIGMNATOR: SWE FROJECT: LFRYBAEAKGLUT BN SLABSYIIENM: MOME
HAME / QUANTITY: TOGGLE SWITCH 1 LRU AME /QUANTITY; IFMBREARCUTBEOX /3 EFFECTI¥ITY: Al Criiwrs

UHAYING AEFEREWCE: MEASE-0A02-7141 LAU PART RUMBER: SEDJHI21172

EFAGF 10 DF 36

RETENTION RATIONALE (Contluded)

d. AC9012-Problem: Knob missing. Application of the locking compound was nat used 1o retain the knob when ilwas
installed. Assembly persannel at K5C were instructed ta Tollow installation procadures.

e. AD1527-Problem: Unable intransfer switch; lever lock actuator could not ke pulled Irom is locked position. The
external mechanism was faund 1o be contaminaced with Loc-tite. Assembly personnel at KSC were instructed to be more

careful.
There are noknown unresolved generic issues.

E. QPERATIONAL LSE -

1. Misslan contraints: hone

2. Crew action: Install backup iFM) breakout box, reset circuit breaker
1. Protect against next failure: Usa packup IFAA breakout box
4

Special crew rastning: Nane
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